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Handat, Jfo., river district. 
The ice in the Misshippi River in this vicinit forme mrly, at- 

tained unusual thickness and broke up and passedrout mthout domg 
any damage. 

The first Boating ice appeared at  Bannibal on December 7 and the 
river became frozen above the Wabash bridge on December 9, \mthout 
forming any gorge, worth mentionin . A i  this p9int the river cnn- 
tinued frnzen over until 4.45 a. m. dbruary 1G. People crossed the 
river on this ice as late as February 11. 

Below the Wabaeh bridge the ice formed and extended out frnm the 
Ehqres and closed about a mile below town on December 17. Most of 
this ice went out on December 20, but soon re-Formed aiid by December 
30 the river was entirely frozen over below as well as ab:jve the bridge, 
exrept a small air ho!e just below the bridge. Below the bridge, 

eqde crossed the river on the ice from December 30 to Vebruary 9. 1 his ice broke up and moved out on February 14 and the icc above the 
bridEe began movin out on February 16. 

There was hcaw ioating ice in the river from February 1 G  to Fehru- 
ar 23, but from that time to March G only a little ice was observed. 

$he greateat thirkneea of ice observed was 17 inches on January 23. 
It probably was a little thicker during the first few days of February, - but no measurements were obtained. 

At other lac- in this river district the conditions were about the 
eame as at %annibal.-€3. L. Waldron, dieteomlogist in Charge. 

Memphis, Tenn., river district. 
The amount of ice padng through the Memphis district of the Mis- 

sis:ippi River during the winter months of 1917-18, is believed tu have 
been the greatest since the establishment of this station in 1871. Ice 
began moving past Memphis as early as December 13, 1917, and con- 
tinued in varying amounts during most of the time until February 10, 
1918, nuring Uecember the river a t  times waB nearly filled with 
m o w  ice, but not until the end of the month was there sufficient to 
interfere seriously with the movement of river craft, but on the 31st 
the ice became 80 heavy that only the largest boats attempted to run. 
Then on January 6, 1918, the ice gorged in a nannw stretch in the 
river near RichardFn Landing abqut50 miles abave Memphis, causing 
a complete suspension of navigahon to the north, but continued to 
muthern points until January 17 when a portion of the Richardson 
gorge broke away, and this mth the ice forming below the gorge filled 
the river from bank to bank, and on account ot the low stage of water, 
a garge was formed about two miles below Memphis. For two or three 
days there was no movement in the ice at  this place while the amount 
was constantly increasing from the flow frnm points above which, with 
the rapid increase in the water held back by the gnrge, 80 increased 
the strain during the early morning of the 20th, that the gorge gave way 
and the whole m a s  moved out carrying with it four of the Lee Line 
steamers that were unable to reach a safe harbor on account of the ice 
congestion. Two of thew steamers were crwhed and sunk a few miles 
below Memphis while the remaining two were finally saved. Also a 
small s t e m -  attached to the Mimissip i River Commiseion fleet and 
one barge WMI aunk b the ice. From $is time on to the end of Janu- 
ary, 1918, only a modrate amount of ice p a d  Memphis as the Rich- 
dRon -rge atill held. 

The &chardson Landing gorge extended a length of several miles, 
and at the Doint of formation reached from the river bed 4 to 10 feet 
above wat& level. At 1230 p. m. February 4, 1918, this gorge gave 
way under the great m u r e  of added ice and water and seven hours 
later, a1.out 7 p. m. t fe  van of this ice gorge reached Memphis, filling 
the river from shore to shore with an immense m m  of rough and jogged 
ice moving rapidly, some of the piled up caFes forming humniocks 10 
to 15 feet in height. The Richardson Landing gorge held prwtically 
intact 29 days. On February 5, soon after midnight the great Osceola, 
Ark., gorge (see Fig. 8) that extended from a little below Osceoln north- 
wnrd over 25 miles and first formed Januarr 14, 19lS--hroke with 
a loud report that was heard for several miles. This ire rearhed 
Memphis at 9 a. m. and before noon the river was again filled with D 
turbulent  ma^^ of ra idly moving ice which imprisoned numerous 
small river rraft, in afl about 35 pawing this station. sonie in  perfect 
condition and some crushed and sin' ing. The craft passing here were: 
Twenty-one barges, a few laden but mast of them empty; ? mhnrf 
boats: 4 house boats: 1 dry-dock: 1 ferryboat: one pile driver: 1 tie 
loader: an unfinished hull of a steamer. and a few others of unde- 
termined character. The unfinished hull is said to have come from 
Padurah, Ky. It ie thought that most of these craft were mved before 
reaching Helena a8 only a few paseed that lace. There were two 
barges loaded with l o p  one of which w a ~  smasied on one of the Bridge 
piers at Memphis. w ile the other passed on safely. Except the loss 
of the two Lee Line steamers and two small ones, the property of the 
Mississip i River Commission, there waa no local loss or damage to 
river r r a t  owned or controlled in the Mem his district. This was due 
to the fact that all local craft, exrept the Aeet of Government dredge 
boata safely moored in their harbor below the two railroad bridges, 

F ~ Y ,  1918 
were brought into tlie new canal that now p e e s  in front of the city, 
an estension of Wolf River that formed a eafe refuge against the moving 
ice and rmentcd the destruction of at least $600,000 worth of river 
craft. &tal' damage in this district $115,000. - 
\ailed in the MiRaissippi in this district during the winter of 187E7, 
which nt that time was said to have keen the coldest and most se\-ere 
winter in the last 30 years. On December 27, 1872, a gorge that had 
formed at Randolph; Tenn. (practirally the same lace aa Richardson 
Landing where the gorge of this year occurred) l%ke and out of 90 
steamers at  the Memphis harbor, S were totally destroyed and 7 badly 
daninged. The Brown C% Jones c'oal ('0. lost coal then valued at  
S150.000. On I?eremlier 30,1876, another gorge occurred at  Randolph, 
Tmn.. cawing a suspension of na\igation: and again in January, 1877, 
a gorge fnrrned nt the same place. In Janiiary, 18S7, navigation was 
siiepended for 10 days on account of ice gorges.-S. C. Enmy, .Vetcorolo- 
gist in Chtrrye. 

The WVcnther Biirrau records show that serious ice rwditions 

T7ic&sburg, Miss., river distrkt. 
Heavy floating ire began passing in the Miashippi River at Vicks- 

burg during the night of January 20-21, 1918. On the 22d and 23d, 
the heavy ice \vas frozen together along each shore for about one-third 
of the may across, and the balance was moving. On the 24th, 25th, 
and ZGth, the ice was all moving, and on the ?Tth, practically all had 
disappeared. Ymigation was greatly impeded from January 21 to 25, 
inclusive. A little of the ice reached h'atches Misa. on January 24. 

Heavy floating ice began passing on the night of $ebruary %lo, and 
the flow of heavy ice practicallv ended during the night of 10-11. 
Thkr waa gorge ice from the Richardson and Osceola gorges above 
Memphis, Tenn. Kavigation was impeded on the afternoon of Febru- 
ary IO by floating ice and d6bris.-Willioin E. Barron, llleteotologist in 
Charge. 

NORTHERN TRIBUTARIES OF OHIO AND LAKE ERIE 
DRAINAGE. 

n'ahmh river district. 
Ice formed in the river during the early days of December and by 

the 10th of the month the stream was frozen generally from source to 
mouth. Cold weather continued with ve little interruption and by 
February 1 the ice was 13 to 14 inches x i c k  in the extreme upper 
stream, 9 to 10 inches in the central portion, and 6 to 7 inches in the 
lower. After the first five days of February the weather became 
wamier, then thawing resulted, 80 that by the tune the ice broke up, on 
February 12. it waa from 4 to 1 inch Ices in the thicknesaea than it waa 
on the first of the month. 

The ice bmlio up at  Terre Haute, Ind., in the lower river late in the 
afternoon of February 11. but the general breaking up did not occur 
until the afternoon of February 12. On the morning of February 13 
the Rtrcam was full of ice at  all points.- Gor 'ngat Bomc points occurred 
on the lSth and l4th, but this \ms slight anfattended by little damage. 
In  fact jamming and gorging did not reach a point where it caused any 
unusual concern; thew conditions occurred in a much lees degree than 
m s  anticipated. 

By Febriiary 15 there was no ice in the up er river and this condi- 
tion prevailed in the lower stream by the 19J .  Nu ice waa observed 
in the river at  Terre Hautc on the 17th and for 30 hours before there 
was only a small amount noticed. 

In  the upper stream in tlie vicinity of Bluffton a few shots of dyne  
mite were used on February 11 and 12 with the view of protecting 
railroad and traction com any brid ea. No bridges were damaged. 
nor \ ~ m  any othez materiafdamage tone, in the Wabaah; a few small 
bridges that s an some of the tributaries of the Wabash were damaged 
more or less, B u t  no reliable information is available with respect to 
these. 

It is estimated that $5.000 will cover all damage from ice in the 
entire val1ey.l-W. P. Cade, Meteorologist in Charge. 

Fort Wa,yne, Id., river district. 
During the early part of December, 1917. the weather waa specially 

favorable to the formation of ice. zrticularly bekeen the 6th and 
16th. and much ice formed during g a t  perind on the Maumee and ita 
tributaries. Moderatdy high temperatures from December 19 to 24 
resolted in considerable thawing and the ice lost considerably in 
thickness: but from the closing days of December, 1917. until Feb- 
ruarv 5,  1915. the weather was unusually favorable to a rapid and sub- 
stantial increaae in the thickness of the ice cover. The ice attained 
its maximum thickness on February 4 or 5. and on these data, except 
at  Port Wayne, where the Maumec did not freeze entirely acrm during 
the winter, the general thickness of the ice ranged from 20 to 25 inchea. 

* Conditions on White River in Indiana, were much similar to those 
on the Wabash.-A. J. EI. 

__.___ - 
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The snow cover at the close of January, 1918, was uniimally large 

throughout the Maumee watershed, and moderately warm weather and 
frequent rains subsequent to February 7 resulted in intense thawing. 
The surface run-off large, the streams rmponded rapidly with in- 
creased stages, and the ice cover diminished and disintegrated quickly. 
In the upper reaches of the Maumee the ice began to break up on the 
l l th ,  but in the lwrer sections of the valley disintegration did not 
begin until the 19th or 13th. Gorges formed quite generally at  up- 
stream points on February 11 or 12, and at  places east of Fort Wayne 
on the 12th or 13th. The gorges began to break up, as a rule, on Feb- 
ruary 14, except in Maumee Bay, where the final break u p  did not 
occur until March 3. 

There was no flooding due to gorges at points above Defiance, Ohio; 
but from Napoleon, Ohio. eastward to Toledo. Ohio, the lowlands along 
the Maumee were inundated. On February 14 the water from the 
Maumee backed up to 19.5 feet at  Napoleon. or 7.5 feet higher than 
would have occurred undcr normal conditions. Gorged conditions a t  
Toledo caused the river to be above dock line from February 15 to 18, 
the maximum stage being 8.5 feet above the normal. 

Detailed statements rwrding the various g0rg.e~ follow: 
Yontpelier, ghio, St. Jose h River.-The ice at Montpelitr was about 

25 inches thick; it began to greak up on February 14, and b the morn- 
inr: of the 16th the ice had moved downstream; the channer\Gas free of 
ice and no gorge formed. 

Fort Wape, Id.. St. Joseph Riiier.-A gorge formed at Tennessee 
Avenue bridce during the night of February 12 and extended a con- 
siderable distance upstream; the ice was from 12 to 18 inchea thick, and 
by the morning of February IS the gorge had disappeared; no damage 
resril ted. 

Fort Wayne, Ind., St. Margs River.-During the night of February 11 
the ice bewn to break up on the St. blarys River and a gorge formed at 
Clinton Street bridge. The jammed ice extended upstream to Sainncy 
Park, a distance of more than a mile; the gorge hroke up and moved out 
at 1215 p. m. February 14. The ice ranged from 10 to 20 inches in 
thickness. There was no damage. 

As far as can be ascertained the ice moved freely down stream 
between Fort U’ayne and Defiance Ohio. 

Dejiance, Ohio Auqlaize River.-hetween February 13 and 15 several 
orgee formed k the Auglaize. The most important of the gorges 

formed above the power dam and extended about 1 mile upst.ream. 
This gorge moved out on the 15th. 

-Napoleon Ohio, Maunwe River.-During the night of Fehniary 12 the 
ice in  the &allow waters around Dependence Dam and Florida broke 
up and began to move downstream, gorging about 2 miles mvest of 
Napoleon. About 9:30 a. m. of the 13th the ice began t,o move out at 
Napoleon and mrged at  the islands 1) miles east of Napoleon. The 
gorge held until 250 p. m. of the 13th, whcn it started to move out; it 
then jammed at  Texas, Ohio, the water backing u to Napoleon, where 
a stage of 19.5 feet was attained at 8 a. m. of the 14t.R. At  10 a. m. of the 
14th the gorge broke up and moved down the river. The ire --as very 
rlensa and ranged from 16 to 24 inches in thickneae. Although the 
flood waters covered a considerable area in the vicinit,y of Napoleon, 
the dsmaqe sustained was slight, as precautions had been taken to 
remove movahle property to a place of safety. 

Mr. W. 5. Currier, official in charge of the Weather Bureau office 
at Toledo, Ohio, has furnished the following statement regarding ice 
and gorged conditions there. 

“Ice began to form here along the ahoms of Maumee River and Bay 
on December 6, and by the 9th the river and probably much of Maumee 
Bay were frozen over. By the 17th of December the river ice averaged 
8 inches in thickness and was reported to be 10 to 12 inches on the bay, 
but on the 24th the river ice was partially broken, due to the movement 
of tiics, and it only ranged from 2 to 4 inchca in thicknees where it had 
not been broken. Maumee Bay ice was from 7 to 9 inches thick on the 
24t,h, but it vas covered with water. After December 24 the ice on 
Maumee River and Bay increased in thickness until about February 4, 
1918, ranging from 9 to 12 inches on the river and bay on January 14, 
and from 12 to 10 inches on January 21, reaching a maximum on Feb- 
ruary 4 of 18 to 23 inches on the river and 24 incherr or more on the bay. 

“After February 7 there was a rather rapid decrease in the ice 
covering the river and a slower decrease on the bay, the range in thick- 
ness on the river being from 9 to 12 inches on-February 12, and the 
breakup began on February 14, due to rains in the valley and the 
cominq down of ice from above. The ice opposite and below the city 
did not move to any extent, exce t to gorge in places. for some time 
after the broak-up, as t.he bay ice fold firm and prevented such move- 
ment. Maumee Bav ice broke on March 3 and 3 and moved out, 
allowing tho ice in the river which had not previously disintegrated to 
move out, and all the ice of consequence waa gone by the afternoon of 
March 4. 

“From the 15th to the 18th of February the water in the river m e  
above the dock line, due to gorged ice, the extreme height being about 
8.5 feet ahme normal, and Pome damage and much inconvenience 
resulted from the water on Water Street and t,he flooding of many 
cellars for aevaral blocks from the river. By February 27 the packed 
ice had dlincegratcd to such an extent t.hat there were many open 

laces and the river channel u-I partially open down to near the 
Ea, .ll-P. McDomugh, bfetaorologisf in Charge. 

Columbus, Ohio, river district. 
Kotwithstanding. the large quantity of ice that necesaaril formed 

in the rivers of Ohio during the abnormally cold weather of J e  winter 
of 1917-18, it all passed out without dama- of consequence at  any 
point. In fact it would seem hardly d ’ h e  for the rivers to clear 
themeelves of ice with less damage. ‘&e ice bqgan to break up and 
to move on February 9 and by the 12th waa practically all out; at least 
all danger waa past. The ice varied in thickness from about 12 to 20 
inches.-W. H. Alexander, Meteorologist in Churge. 

Dayton, Ohio, river district. 
“he Miami River and ib tributaries became frozen on December 6, 

1917, and were not free of ice until February 14. 
The ice began breaking in the upper portion of the Miami February 9, 

and at Dayton on the loth; and from the 10th to the 13th numerow 
gorges and ice dams formed in the main river and in the Stillwater. 
On the 10th and 11th small gorges formed at  Sidney, Ohio, one at  

the county bridge iust eouth of the cit and the other at the Baltimore 
& Ohio Railway brad The ice in jhm did not exceed 3 or 4 feet, 
and it pamd out w i g u t  doing any material damage. 

A small g o p  formed at Piqua against the unbroken ice, accumu- 
lating to a thicknesa of about 4 feet. This broke and paased out the 
night of the 10th without causing any marked rise in the water and 
without doing any damage. 
On the 13th an ice dam formed at Tadmore, causing the water to rise 

1 foot above the flood stage, Some farm land in the vicinity waa 
flooded, but no damage resulted. 

In the evening Of the loth the ice began collecting at Fifth Street, 
Dayton, Ohio, against a tempomy bridge in use since the 1913 flood. 
About 9:30 a. m. of the l l t h  thle atructure gave way and waa com- 
pletely destroyed. The damage waa not great, however, aa the new 
rrmanent bndge was completed and ready for traffic about two days 

ter. 
About 10 a. m. of the l l t h  a gorge formed against the unbroken ice 

below the Main Street bridge, on which the gage is located, and held 
till about 1 p. m. This caused a rise of over 2 feet at the gage, but the 

d out without doin any damage. “ic 11 a. m. of the 12& a rge formed at the Baltimore & Ohio 
bridge just above this city, anrcamed away a tem rary structure 
which was in use while repaire were being made an&e pier of the 
bridge. A11 traffic over the bridge waa stopped for three days. 

Several ice dams formed at Weat Milton on the Stillwater, beginning 
the morning of the 11th. The moBt important one was on the 12th and 
13th. The dam extended for more than half a mile u and down the 
river and its thicknew wau eatimated at 6 to 10 feet. l t  5 p. m. of the 
12th the water rose to a height of 17 feet which ia 5 feet above the 
flood stage. 

The dam went out the night of the 12th and the river fell quickly 
to a stage several feet below flood 

A few fame were flooded, but t h z a g e  waa slight.-R. F. Young, 
Metmrologist in Charg8. 

ATLAmTIC DWQABE. 

BUBQUEHANNA RIVER. 

Harrisburg, Pa.., river d&rict. 
Some of the mall  streams on the Suaquehanna River system became 

frozen during the latter part of November and b December 10 the river 
and its tributwierr were generally icebound. t h e  weather ccntinued 
cold until near the end of the first week in February. Janua 1918, 
was the coldest January at  Harrisburg since the station was ea&??iehed, 
the mean temperature for the month being 19.l0 or 9.6’ below 
the normal. The ice on the streams increased gradually, +e thicknesa 
on the rivers and creeks ranging from about 38 to over 36 mches. On 
account of the continued cold little or no mow water found ita way into 
the streams. The “January thaw” that many people talk 80 much 
about did not occur and the mow continued to increase in the water- 
Ehed. On January30 the avera depth of mow in the vicinity of 
Harrisburg was 24 inches, probabr the greatest amount on the ground 
at  any time in the last 30 ears or more. The atreetR were packed with 
ice and mow to a de th 0?2 feet or more and m ~ n y  of the narrow streets 
were impasable. fnow waa piled along the curbs to a depth of 3 to 
G feet. 

High temperature on February 7 caused the mow to decrease rapidly 
in depth, and by the 11th some streams began to rise. Ice movements 
began on the Juniata and Chemung Rivers on the night of February 12, 
that from the Juniata gorging at  the mouth of the river near Duncannon. 
This gorge, which was 10 to 15 feet high, damaged the piers of the bridge 
at  Juniata, destroyed two or three buildings and damaged others. As  a 


